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.DNģHQRGQRVMHÏORYHNLPHOGRVOLNRYQHJDSUHG]DÏHWNL
DEVWUDKLUDQMDSRGRELQYHÏWLVRÏOHWQHJDQDVWDMDQMDSLVDYH
GDQHVQLPRJRÏHYHGHWL=DUDGLSRPDQMNDQMDPDWHULDOQLK
YLURY ģH QL PRJRÏH UD]LVNDWL DOL VR VOLNH Ȃ QDMVWDUHMģH
GRNXPHQWLUDQH VR VWDUH RNROL  OHW Ȃ XSRUDEOMDOL L]
XPHWQLģNLKQDJLERYDOLL]SRWUHEGDURYDQMD9VHNDNRUSDMH
WUHEDQDM]JRGQHMģHREOLNHSRHQRVWDYOMDQMDLQDEVWUDKLUDQMD
SRGRE1UD]XPHWLNRWUD]YRM]JRģÏHQHJDDUKLYLUDQMD]QDQMD
LQXSRGDEOMDQMDYREOLNLDEVWUDKLUDQLKILJXUDOLÏQLKORJRJUD
PRY SLNWRJUDIRY KLHURJOLIRY SHWURJOLIRY JHRJOLIRY VLP
ERORY LQSRGREQLKR]QDN}SLVDYHmNRWHQHJDQDMVWDUHMģLK
GLDOHNWRY VOLNRYQHJD MH]LND 1D ]DÏHWNX UD]YRMD VLVWHPRY
SLVDQMD WRUHM DUKLYLUDQMD ]QDQMD MH YVDN ]QDN SR QDYDGL
SRPHQLOEHVHGRR]LPHQHNHJDSUHGPHWD
= UD]YRMHP ÏORYHģWYD VR VH VLVWHPL DUKLYLUDQMD ]QDQMD
R] SLVDYH QD UD]OLÏQLK NRQFLK VYHWD UD]YLMDOL QHRGYLVQR
GUXJRGGUXJHJD1DMVWDUHMģL RGNULWL VWDUL RNROL  OHW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VRVLPEROL-LDKXVOLNDQHROLWVNHNXOWXUH3HLOLJDQJL]SUR
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QMHP]ORJRYDOLÏUNXVWYDULPRSRGRERSRPHQLQYVHELQR
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UHYROXFLMRNLMH]UD]YRMHPWHKQLÏQLKSULSRPRÏNRYJOLQHQHWDEOLFHSDSLUXVVWLOXVL
RPRJRÏLODREVHŀQHMģH]DSLVRYDQMHLQGROJRWUDMQHMģHDUKLYLUDQMH]QDQMD3UDY]DWR
VR VSHFLDOL]LUDQH ]QDQRVWL NL VR Y ]DGQMLK VWROHWMLK SURXÏHYDOH VWDUH SLVQH YLUH
]PRJOH]HORGREURUHNRQVWUXLUDWLUD]YRMÏORYHģWYDY]DGQMLKWLVRÏOHWMLK=DSURXÏH
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NDNRUJDUD]XPHPRGDQHV
9HQGDU MH LPHODYORJD VOLNRYQHJD
XPHWQLģNHJDXVWYDUMDQMDGRVWROH
WMD GUXJDÏHQ GUXŀEHQL VWDWXV NRW JD
LPDGDQHV9ÏDVXNRVWDELODXVWYDU
MDQMH LQ UHSURGXNFLMD ]HOR RWHŀHQD
VR LPHOL UHGNL QDGDUMHQL SRVDPH]QLNL
YLVRNGUXŀEHQL SRORŀDM1MLKRYD YORJD
MH ELOD YORJD NURQLVWRY LQ DUKLYLVWRY
ND]DQMH PRÏL SUHN XPHWQLģNLK GHO Y
MDYQHP SURVWRUX KNUDWL SD VR NHU
GUXJLK WHKQLÏQLK PRŀQRVWL QL ELOR V
NLSDUVWYRP VOLNDUVWYRP LQ JUDILNR
XSRGDEOMDOL SULYLOHJLUDQH GUXŀEHQH
VORMHVOLND
3UDY]DUDGLUD]YRMDIRQHPVNHSLVD
YH R]LURPD DEHFHG MH GDQHV NRUSXV
DUKLYLUDQHJD]QDQMDL]MHPQRREVHŀHQ
EOLŀQMD ]JRGRYLQD ÏORYHģWYD SD SUHFHM
EROM MDVQD =DUDGL ģLUMHQMD SLVPHQRVWL
LQWHKQLÏQHXVSRVREOMHQRVWLEHOHŀHQMDPLVOLLQGRJRGNRYMHYHOLNR]QDQHJDRNXOWX
UDKNRWVRIHQLÏDQVNDHJLSÏDQVNDJUģNDULPVND7HKQRORģNLUD]YRMLQ]PRŀQRVW
UHSURGXFLUDQMDYYHÏL]YRGLKNDUMH]DJRWRYLOL]XPWLVNDUVNHJDVWURMDMHY]DGQMLK
VWROHWMLKSRVSHģLORWXGLSRWUHERSRVLVWHPDWLÏQHPRSLVPHQMHYDQMX0HGWHPNRMH
ELORģHSUHGOHWLSLVPHQLKOHQHNDMRGVWRWNRYÏORYHģWYDJDMHGDQHVSLVPHQHJD
VNRUDMRGVWRWNRY
6OLND'LHJR9HO£]TXH]/DV0HQLQDVȂ
ROMHQDSODWQX[FP0XVHRGHO
3UDGR0DGULG
0LUDQ(ULÏLQ)UDQF6ROLQD| 6OLNRYQLMH]LNLQGDQDģQMDQHVNODGQDUDED
137
)RQHPVNDSLVDYDLQPRŀQRVWUHSURGXNFLMHLQDUKLYLUDQMD]QDQMDVWD]DJRWRYLOD
UD]YRMÏORYHģWYDNDNUģQHPXVPRSULÏDGDQHV1DDUKLYLUDQMX]QDQMDQDPUHÏWHPH
OMLWXGLUD]YRM]QDQRVWLVDMMHOHWDNRELORPRJRÏH]QDQMH]DJRWDYOMDWLWXGLSRWRP
FHP1HNDWHUH]QDQVWYHQHVPHULVRUD]YLMDOHVYRMHVOLNRYQHGLDOHNWHVDMQMLKRYHJD
]QDQMDQLELORPRJRÏHGUXJDÏH]DEHOHŀLWL7DNRVRVHUD]YLMDOLIRUPDOQLPDWHPDWL
NDJHRPHWULMDIL]LNDNHPLMDELRORJLMDNDUWRJUDIVNLWHKQLÏQLLQLQŀHQLUVNLVOLNRYQL
GLDOHNWL 5D]YLOR VH MH WXGL ]QDQVWYHQRSRGURÏMH VHPLRWLND NDWHUHQDORJD MH WXGL
SURXÏHYDQMHVOLNRYQLKGLDOHNWRYQSUVLPEROQLKLQ]QDNRYQLK
.OMXE]HORSRPHPEQLPSR]LWLYQLPSRVOHGLFDPVWDLPHODL]XPLQUD]YRMSLVDYH
WXGLQHSUHGYLGHQHQHJDWLYQHSRVOHGLFHYVDSRMDYQRVWVOLNRYQHJDVH MHGRMHPDOD
WDNRSUHSURVWRVDPRXPHYQDGDGRHNVSRQHQWQHUDVWLVOLNRYQLKJUDGLYY]DGQMLK
GHVHWOHWMLK UD]HQQHNDWHULKVOLNRYQLKGLDOHNWRY]DSRVDPH]QDR]NDSRGURÏMDVOL
NRYQHJDVSRUD]XPHYDQMDVSORKQLVPRSUHSR]QDOLNRWREOLNHVSRUD]XPHYDQMD/HY
QHNDWHULKVOLNRYQLKGLDOHNWLKVRVHVSRQWDQRY]SRVWDYLODWDNDLQGUXJDÏQDSUDYLOD
3RPHPEHQUD]ORJ]DQHJDWLYQHSRVOHGLFHMHLVNDWLWXGLY]DGQMLKOHWLKRGL]XPD
WLVNDUVNHJDVWURMD7DMH]PRŀQRVWMRUHSURGXNFLMHPRÏQRSRVSHģLOJRYRUQLMH]LNLQ
UDERSLVPDNHUMHVWHKQLNR}VWDYNDmPRÏQRRODMģDOLQUD]ģLULOGRVWRSQRVW7HKQLND
UHSURGXFLUDQMD VOLN MHELOD ]DKWHYQD LQGUDJD8PHWQLN MHPRUDO QDMSUHM Y HQL RG
WDNUDWQLKJUDILÏQLKWHKQLNOHVRUH]EDNURUH]SULSUDYLWLSRGODJRLQQDWRQDWLVQLWLYHÏ
JUDILN=QDVWDQNRPOLWRJUDILMHNLRPRJRÏDODŀMRLQKLWUHMģRUHSURGXNFLMRVHMHGR
QHNHPHUHUDEDVOLNRYQLKJUDGLYSRHQRVWDYLODSRVSHģHNSDMHGRELODģHOH]XVSHģ
QRXYHOMDYLWYLMRUDVWULUDQMDYNRPHUFLDOQHPWLVNXRENRQFXVWROHWMD
'UXJLREUDWQD]DMNVOLNRYQHPX
<RX3UHVVWKH%XWWRQ:H'RWKH5HVW
(YHQD&KLOG&DQ'R,W
(DVWPDQ.RGDN&RPSDQ\SUYDGHVHWOHWMDVWROHWMD
5D]VYHWOMHQVWYRLQUD]YRM]QDQRVWLVWDRELQGXVWULMVNLUHYROXFLMLLQL]XPXWHKQLÏ
QLKSULSRPRÏNRYNL]DJRWDYOMDMRVOLNRYQR]DMHPDQMH}]DSLVRYDQMHmLQDUKLYLUDQMH
SRGDWNRY XVWYDULOD UD]PHUH LQ WHPHOMH ]D QRYR UHYROXFLMR Ȃ GLJLWDOQR UHYROXFLMR
9L]LRQDUML NRW MH ELO 0RKRO\1DJ\ SD VR ]DÏXWLOL QRYH VSUHPHPEH NL VH GDQHV
LPHQXMHMRVOLNRYQLREUDW
7HRULMR R VOLNRYQHP REUDWX MH OHWD  SUHGVWDYLO SURIHVRU : - 7KRPDV
0LWFKHOO ] 2GGHOND ]D OLWHUDWXUR LQ 2GGHOND ]D XPHWQRVW 8QLYHU]H Y &KLFDJX Y
GHOX 3LFWXUH 7KHRU\  'HOR WHPHOML QD WHRULML MH]LNRYQHJD REUDWD 5LFKDUGD
5RUW\D  LQ WHRULML HQDNRYUHGQH UDEH VOLNH LQ EHVHGLOD NL MR MH (UZLQ
3DQRIVN\UD]YLOYGHOX6WXGLHVLQ,FRQRORJ\
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WHOHYL]LMRLQYLGHRPVUHGLQDVWROHWMDJOHMVOLNRGDQHVSDSUHGYVHP]GLJLWDO
QR]DVQRYDQLPLWHKQLÏQLPLVUHGVWYL6NXSDM]UD]YRMHPMHSULģORGRUHVQHJDSUHPL
NDRGMH]LNRYQHJDNVOLNRYQHPXVSRUD]XPHYDQMX1DSRGURÏMXNRJQLWLYQLK]QDQR
VWLMHSULģORGRVSR]QDQMDGDWHPHOMQHSRGODJHÏORYHģNLK]D]QDYQHWYRULMRREÏXWNL
LQSRMPL2DPSDNVOLNHJOHM:HLGHQPDQQ)HOOPDQQ=HNLLQNDU
MHģHSRPHPEQHMģHSULģOR MHGRVSR]QDQMDGDVOLNH LQUDVWRÏHVOLNRYQRVSRUD]X
PHYDQMHY]DGQMHPVWROHWMXQHREUDYQDYDQREHQD MH]LNRVORYMXSRGREQD]QDQRVW
RVOLNRYQHP0DQMNDW L}VOLNRVORYMHm3DOL]QDQRVWRVOLNLVOLNRYQHP3UHNWHRULMH
VOLNRYQHJD REUDWD WRUHM QDVWDQHMR SRWUHEH LQ ]DKWHYH SR LQWHUGLVFLSOLQDUQHP
SURXÏHYDQMXVOLNRYQHJD1RYDGLVFLSOLQDEL]GUXŀLODPHWRGHUD]OLÏQLK]QDQVWYHQLK
SRGURÏLMRGILOR]RILMHDUKHRORJLMHHWQRORJLMHJHRJUDILMHXPHWQRVWQH]JRGRYLQH
WHRORJLMH OLNRYQH LQGUXJLKXPHWQLģNLK WHRULMSDYVHGRNRJQLWLYQLK LQPHGLMVNLK
]QDQRVWLSVLKRORJLMHLQQDUDYRVORYMD1XMQRVWXYHOMDYLWYHQRYH]QDQVWYHQHGLVFLSOL
QHNRJQLWLYQD]QDQRVWY]SRVWDYOMDWXGLQDŀHRPHQMHQL}YUQLWYLmVOLNYQDģHŀLYOMHQM
VNR GUXŀEHQR LQ LQIRUPDFLMVNRRNROMH GDEL VH UD]LVNRYDOH UD]VHŀQRVWL VOLNRYQLK
JUDGLYLQGLDOHNWRYVOLNRYQHJD4
:DOWHU %HQMDPLQ VL Y VSLVX .UDWND ]JRGRYLQD IRWRJUDILMH ŀH OHWD  ]DVWDYL
YSUDģDQMH }$OL PDU QL PDQM NRW DQDOIDEHW WLVWL IRWRJUDI NL QH ]QD EUDWL ODVWQLK
SRGRE"m9GHOXģHXJRWDYOMDGDERWHKQRORJLMDSRGREDPVLFHURPRJR
ɂ7RMHELODWH]DQHNDWHULKȴOR]RIRYLQOLQJYLVWRYQDSULPHU5RUW\MD
ɂ3RDQDORJLMLMH]LNRVORYMHYVVOLNRVORYMHELODKNRELODXVWUH]QLFDOLQJYLVWLNLNDWHUHHWLPRORģNDSRG
ODJDMHODWLQVNLL]UD]OLQJXDMH]LNYLGHULVWLNDSULNDWHULMHSRWHPWDNHPHWLPRORģNDSRGODJDODWLQVND
EHVHGDYLGHUHNDUSRPHQLYLGHWLOLQJXLVWLFYLGHULVWLF
ɂ3DWXGLSDWRORJLMH6OLNDUȴOR]RILQOLNRYQLWHRUHWLNGU-RŀHI0XKRYLÏYSUYHPL]YLUQHPVORYHQ
VNHP/HNVLNRQXOLNRYQHWHRULMHQDVWDOMHWXGLQDSRGODJLUD]LVNDY0LODQD%XWLQHLQ=RUDQD'LG
ND SRG JHVORP VOLNRYQL REUDW FLWLUD*RWWIULHGD%RHKPD }6RYUDŀQRVW NL MR GR VOLN JRMLPHGLMVND
LQGXVWULMDMHQHQHKQDSDQH]DWRNHUELVOLNHSUHSRYHGRYDODDOLSUHSUHÏHYDODQMLKRYRSULVRWQRVW
DPSDNȂSUDYQDVSURWQRȂ]DWRNHUVSUDYOMDYWHNSRSODYRVOLNNDWHULKWHPHOMQDWHQGHQFDFLOMDQDVX
JHVWLMRQDVOLNRYQRQDGRPHģÏDQMHUHDOQRVWLKNULWHULMHPNDWHUHJDRGQHNGDMVSDGD]DPHJOMHYDQMH
PHMDODVWQHVOLNRYQRVWLm
6OLND9LGHRVWDY6ORYHQLMLSUYDUD]LVNRYDOD6UHÏRLQ1XģD'UDJDQ3UL]RU]YLGHD%HORPOHNREHOLK
SUVL
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ÏLODQHQHKQRUDVWQHPRUHSDMLPSRGHOLWLSRPHQD}6DPRQDVWDMDMRÏDmR]VWURMQR
SUHGQDVWDYOMHQD VOLNRYQD JUDGLYD ģH QH ]DJRWDYOMDMR GD EL XSRUDEQLNL WHKQLÏQLK
VUHGVWHYWDNRQDVWDMDMRÏHSRGREH]QDOLWXGLEUDWLXVWYDUMDWLLQUD]XPHWL
'LJLWDOQDUHYROXFLMD
'LJLWDOQDUHYROXFLMDMHQDģWHYLOQLKUD]LVNRYDOQLKSRGURÏMLK]QDQVWYHQLNH}SULVL
OLODm Y UD]LVNRYDQMH VOLNRYQHJD LQSULODJDMDQMHSRVDPH]QLP]QDQVWYHQLP LQGUXŀ
EHQLPGLVFLSOLQDP2EVWRMHÏL VOLNRYQLGLDOHNWL VR VH YSUDNVL ŀHSULODJRGLOL QRYLP
RNROLģÏLQDPVDPRVWRMQRVHUD]YLMDMRLQVNRUDMYVDNGDQQDVWDMDMRWXGLQRYL5DED
VOLNRYQLKGLDOHNWRYLQMH]LND]LQIRUPDFLMVNRLQWHKQRORģNRSRGSRURMHGRVWRSQHMģD
NRW NDGDUNROL GRVOHM 0QRŀLFD PHULOQLK QDSUDY ]D VOLNRYQR ]DMHPDQMH SRGDWNRY
VYRMH GHOR RSUDYOMD UDÏXQDOQLģNR SRGSUWR WHU XVWYDUMD QHSUHJOHGQR PQRŀLFR
GLJLWDOQLK SRGDWNRY ]DSLVDQLK Y DOIDQXPHULÏQLK QL]LK 6 SRPRÏMR QDYLGH]QHJD
WULUD]VHŀQRVWQHJDSURVWRUDWXGLVDPLVSRPRÏMRVOLNRYQLKYPHVQLNRYXVWYDUMDPR
QDYLGH]QHVYHWRYHNLVHSUDYWDNR]DSLVXMHMRLQKUDQLMRDOIDQXPHULÏQR
.ROLÏLQDGLJLWDOQLKSRGDWNRYVHYVDNROHWRSRGYRMLWDNRNRWWXGLKLWURVWREGHOD
YHSRGDWNRY1DMSRPHPEQHMģLYPHVQLNPHGGLJLWDOQLPLSRGDWNL LQXSRUDEQRVWMR
WHKSRGDWNRYMHVOLND'DELVLPRUGDODŀHSUHGVWDYOMDOLRÏHPJRYRULPRQDMQDYH
GHP SRGDWHN L] ÏODQND <RX7XEH \HDUO\ FRVWV IRU VWRUDJHQHWZRUNLQJ Ȃ HVWLPDWH Y
NDWHUHP6XPDQ6ULQLYDVDQSLģHGDMHYVDNRXURQDVSOHWQLNDQDO<RX7XEH
QDORŀHQLK]DRNROL7%WHUDELWRYVOLNRYQLKYVHELQ=JROM]DRJOHGWHK7%EL
SRWUHERYDOLRNROLOHW
7HKQRORJLMDLQDOJRULWPLVSOHWQLKLVNDOQLNRYVH]DUDGLÏHGDOMHYHÏMHJDGHOHŀDVOL
NRYQLKSRGDWNRYQDVYHWRYQHPVSOHWXSULODJDMDMRWXGLWDNRGDRPRJRÏDMRLVNDQMH
SR VOLNRYQLK LQIRUPDFLMDKJOHGHQD VOLNRYQH ]QDÏLOQRVWL NRW VR NRPSR]LFLMD SHU
VSHNWLYDEDUYHYUVWDVOLNHYHOLNRVWVOLNHR]SRGREQRVWDOLVOLNRYQDYVHELQD,]WHJD
VOHGLGDEL]DKLWUHMģHSUHJOHGRYDQMHQHSUHJOHGQHED]HVOLN LQVOLNRYQHJDPRUDOL
DOJRULWPL}UD]XPHWLmWHRUHWLÏQDL]KRGLģÏDOLNRYQHWHRULMH=QDQVWYHQRSRGURÏMHNL
VH ŀHXNYDUMD ] DQDOL]R LQ UD]XPHYDQMHPVOLN MH VLFHU UDÏXQDOQLģNL YLG FRPSXWHU
YLVLRQRWHPJOHMQDSULPHU3ULQFH
5D]XPHYDQMHÏORYHģNLKNRJQLWLYQLKSURFHVRYWRUHMQHWHPHOMLYHÏQDWUGQLKVLP
EROQLKVLVWHPLKWHPYHÏVRÏXWQRQD]RUVNHSRYH]RYDOQHVWUXNWXUHWLVWHNLVSR]QDY
QLP LQ YHGHQMVNLP WHRULMDP GDMHMR XVWUH]QHMģH WHPHOMH =DWR QL ÏXGQR VOHGHÏ
.ODXVX6DFK+RPEDFKHUMXGDVHY]DGQMLKGHVHWOHWMLKȂ]RÏLWQRUDVWMRģWHYL
ODSULVSHYNRYY]DGQMLKSHWLKOHWLKȂQDRE]RUMXŀHNDŀHMRREULVLQRYH]QDQRVWLRVOLNL
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6OLNRYQLMH]LN
3UYL MH QHGYRXPQR QDSRYHGDO EHVHGQR ]YH]R VOLNRYQL MH]LN DPHULģNL SROLWR
ORJ5REHUW+RUQ NL MH OHWD L]GDO NQMLJR ]QDVORYRP9LVXDO /DQJXDJH*OREDO
&RPPXQLFDWLRQIRUWKHst Century9WHPGHOXMDVQRSRYHŀHQDUDģÏDMRÏHģWHYLORVOL
NRYQLKJUDGLY]MH]LNRVORYQLPLGLVFLSOLQDPLPRUIRORJLMHVLQWDNVHVHPDQWLNHLQSUD
JPDWLNH.QMLJDMHSRVHEQDģH]DUDGLQHÏHVD+RUQMH]DXVWYDUMDQMHNQMLJHXSRUDELO
L]NOMXÏQRVOLNRYQRJRYRULFRLQQDPHVWREHVHGLOD]DSRMDVQMHYDQMHYVHELQHXSRUDELO
NOLSDUWH ÏUWQH ULVELFH NL VR ELOL Y ÏDVX
NR MH XVWYDUMDO NQMLJR SURVWR GRVWRSQL
QDVYHWRYQHPVSOHWXVOLND9HUMHWQRQL
WUHEDSRVHEHMSRXGDUMDWLGDVHMHVOLNRYQL
GLDOHNWNOLSDUWRY GDQHVVR]HORSRSXODUQL
HPRMLģHGRGDWQRUD]YLO
'DQHVMHVOLNRYQLMH]LNGHMVWYR6OLNRYQD
JRYRULFD MH XYHOMDYOMHQR VSRUD]XPHYDQMH
ÏORYHģWYD'LJLWDOQDUHYROXFLMDMHģHGRGDW
QR SULSRPRJOD N QHVOXWHQLP UD]VHŀQR
VWLP XVWYDUMDQMD VOLNRYQHJD JUDGLYD 9VD
VR]DSLVDQDYDOIDQXPHULÏQLKNRGQLK]DSL
VLKYHOLNHYHÏLQRWHKGLJLWDOQLKSRGDWNRY
SD MHPRJRÏH SUHWYRULWL Y EHUOMLYR REOLNR
OH V SRPRÏMR VOLNRYQHJD MH]LND VDM MH
UH]XOWDW L]GHOHN YHOLNH YHÏLQH GLJLWDOQH
JD JUDGLYD SUDY VOLND R] SRGRED HQHJD
RG VOLNRYQLK GLDOHNWRY 'D EL ODKNR ODŀH
UD]XPHOL LQ DQDOL]LUDOL YHOLNDQVNH NROLÏLQH
Ȃ YHÏLQRPD GLJLWDOQLK SRGDWNRY Ȃ VH MH
UD]YLORQRYR]QDQVWYHQRSRGURÏMHYL]XDOL]DFLMHSRGDWNRYGDWDYLVXDOL]DWLRQ7XIWH
LQFHORQRYLSURJUDPVNL MH]LNLNLSRHQRVWDYOMDMRXVWYDUMDQMHYL]XDOQLK
LQDQLPLUDQLKSRGRE
.RJQLWLYQLSVLKRORJLQQHYUROLQJYLVW1HLO&RKQSUDYLGDLPD
ÏORYHģWYRQDYROMRWULREOLNHVSRUD]XPHYDQMD7HVRJODVRYQRJRYRUQD]QDNRYQR
JLEDOQDLQVOLNRYQDNLHGLQDRPRJRÏDVSRUD]XPHYDQMHQDGDOMDYRÎHMHVSRUD]X
PHYDQMHRSUHPOMHQR]GRJRYRUMHQLPLSUDYLOLLQ]QDQVWYHQLPDSDUDWRPNLVSRUD]X
PHYDQMHSURXÏXMHWHUGRJUDMXMHSUDYLODLQWHRULMRLPDWDNRVSRUD]XPHYDQMH]QDÏDM
MH]LND 'DQHV LPDPR QD YROMR JRYRUQL MH]LN LQ SRVOHGLÏQR ] DEHFHGR WXGL SLVQL
MH]LNLPDPRJLEDOQLMH]LNNLJDMHWUHEDUD]XPHWLģLUģHNRWVDPR]QDNRYQLMH]LNWHU
VOLNRYQLMH]LNNDWHUHJDUH]XOWDWLVRVOLNDVOLNRYQRVOLND*LEDOQLLQVOLNRYQLMH]LN
LPDWDYVWROHWMX]DUDGLSURFHVRYNLMLKMHVSURŀLODGLJLWDOQDUHYROXFLMD]DJRWRYR
YHOLNRSUHGQRVWSUHGJRYRUQLPMH]LNRP=DNDM"=DWRNHUQHSUYLQHGUXJLQHSRW
UHEXMHSUHYRGD9VDNRVOLNRGUHYHVDERGRYVLXSRUDEQLNLHQHJDRG MH]LNRY
6OLND7LSLÏQDVWUDQL]+RUQRYHNQMLJH
9LVXDO/DQJXDJH*OREDO&RPPXQLFDWLRQIRU
WKHst Century
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NLMLKXSRUDEOMDÏORYHģWYRUD]XPHOL
9YVDNHPMH]LNXERGRGUHYRSRLPH
QRYDOL LQ L]JRYRULOGUXJDÏH YHQGDU
ERGRYVLYHGHOLGDYLGLMRVOLNRGUH
YHVDVOLND
=D SURXÏHYDQMH VOLNRYQHJD MH]L
NDVWDQDYROMRGYHUD]LVNRYDOQLWHR
UHWVNL PHWRGRORJLML 7R VWD MH]LNR
VORYMH NL Y SURXÏHYDQMH VOLNRYQHJD
MH]LND YQHVH SRPHPEQHMģH SUYLQH
SURXÏHYDQMD JRYRUQHJD MH]LND LQ
OLNRYQD WHRULMD ]QDQVWYHQL DSDUDW
NL MH Y ]DGQMLK VWROHWMLK ŀH ]JUDGLO
SUHSULÏOMLYRPHWRGRORJLMR NL RGJR
YDUMDQD ģH WDNR ]DSOHWHQD YSUDģD
QMD VOLNRYQHJD 8VSHģQR RSLVPH
QMHYDQMH Y ]DGQMHP VWROHWMX GRND]XMH GD VH MH YVDNHJD JRYRUMHQHJD SLVDQHJD
MH]LNDPRJRÏHQDXÏLWL6HYHGDOHÏHWRL]REUDŀHYDOQLVLVWHPLRPRJRÏDMR6OLNRYQL
MH]LNLPDSUHGJRYRUQLPMH]LNRPGRORÏHQRSUHGQRVWMHLQWXLWLYHQEUDQMHLQUD]XPH
YDQMHMHKLWUHMģH]DWRMHKLWUHMģLWXGLSURFHVL]REUDŀHYDQMD3ULXVWYDUMDQMXVOLNHMH
YVHVNR]LYLGQDFHORWQDVWUXNWXUD]QDMPDQMģLPLSRGUREQRVWPLEHUHVHFHORYLWRLQ
QH]OLQHDUQLPEUDQMHPNDUSULSRPRUHNŀHRPHQMHQHPXKLWUHMģHPXUD]XPHYDQMX
YVHELQ =GUXŀXMH WXGL QHSUL
PHUQRYHÏVUHGVWHYPRŀQRVWL
VSRUD]XPHYDQMD ] ]QDQVWYH
QR VWURNRYQR L]REUDŀHYDOQR
LQ VSORģQR MDYQRVWMR LQ PHG
GUXJLP RPRJRÏD ' LQ '
VSRUD]XPHYDQMH 2E HPDQ
FLSLUDQHP LQ XUDYQRWHŀHQHP
L]REUDŀHYDQMXVHODKNRVOLNRY
QDQHSLVPHQRVWNLMRMHQDSR
YHGDO 0RKRO\1DJ\ ŀH SUHG
VNRUDMVWROHWLKLWUR]PDQMģD
3RGREQR NRW MH]LNRVORYMH
ODKNR VOLNRYQL MH]LN UD]LVNXMH
PR V SRPRÏMR }VOLNRVORYMDm
YLGHULVWLNR NDWHUHJD JODYQD
SRGURÏMDWHRUHWVNHJDUD]LVNR
YDQMD VR ODKNR VOLNRYQL JUDG
QLNL Y MH]LNRVORYMX MH SULPHU
OMLYD IRQHWLND VLQWDNVD DOL Y
6OLND1HLO&RKQWXGLDYWRUVWULSRYQDVYRML
VSOHWQLVWUDQLVYRMHGHORSUHGVWDYOMDYVOLNRYQL
JRYRULFL&RKQEG
6OLND9MH]LNXFKHURNHHȂJRYRULJDOHRNROL
=HPOMDQRYȂMHL]:LNLSHGLMHSUHSLVDQNUDWHNRGVWDYHN
]RSLVRPNLUD]ODJDNDMMHGUHYR9SUDģDQMH$OLEL
EHVHGLORUD]XPHOLÏHQHELELODSULORŀHQDSRGRED
YLUWXDOQHJDGUHYHVD"7RUHMEUH]VOLNRYQHJDMH]LND]YVHPL
SRGUREQRVWPLNLMLKODKNRSULNOLÏHPRQDGRWLN"3RGRED
GUHYHVDNRWVOLNRYQHJRYRULFHMHY]HWDL]ILOPD$YDWDU
UHŀLVHUMD-DPHVD&DPHURQD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OLNRYQL WHRULML SULPHUOMLYD NRPSR]LFLMD VHPDQWLND KHUPHQHYWLND SUDJPDWLND LQ
]HORYHUMHWQRWXGLVOLNRYQRUXGDUMHQMHYLVXDOPLQLQJNLERYSULKRGQRVWLL]NXģQMH
L] SRGDWNRYQHJD UXGDUMHQMD data miningPRUDOD SUHQHVWL WXGL Y DYWRPDWL]LUDQH
SUHSR]QDYHVOLNRYQHJD
6OLNRYQLMH]LN]DDUKHRORJLMR
$UKHRORJLMDVHMHNRW]QDQVWYHQDYHGDNLSURXÏXMHUD]YRMÏORYHģWYDQDSRGODJL
UD]LVNDYHPDWHULDOQLKYLURYSRVHOLWYHSURVWRUDLQGUXŀEHQLKXUHGLWHYUD]YLODY]DG
QMHPVWROHWMXSRWHPNRVH MH L]ND]DORGDVDPR]JRGRYLQVNRSURXÏHYDQMHSLVQLK
YLURYQH]DGRVWXMH]DQDWDQÏQHMģHUD]XPHYDQMHSURFHVRYUD]YRMDÎHWXGLVRSLVQL
YLULJORERNED]HQDUKLYLUDQHJD]QDQMDMHYHQGDUOHPDQMNDORYHOLNRSRGDWNRY]JR
GRYLQDÏORYHģWYDSDMHELOD]DWRSRPDQMNOMLYD
$UKHRORJLMD MH UD]YLOD PHWRGRORJLMH ]DMHPDQMD SRGDWNRY Y SURVWRUX WHU QD
LQWHUGLVFLSOLQDUHQQDÏLQYNOMXÏLODYVDWHKQLÏQDLQWHKQRORģNDVUHGVWYDWHUQDSUDYH
NL VR MLK UD]YLMDOHGUXJH ]QDQVWYHQHYHGH'DQHV MHDUKHRORJLML QD YROMRPQRŀLFD
PHULOQLKQDSUDYNLEHOHŀLMRYVHYUD]SRQXRGQDQRGHOFHYGRGDOMLQVNHJD]DMHPDQMD
]HPHOMVNHSRYUģLQHYNOMXÏQRVVDWHOLWVNLPLPHULOQLPLQDSUDYDPLYYVHKHOHNWURPD
JQHWQLKYDORYDQMLK
7UDGLFLRQDOQR MH YDUKHRORJLML JODYQDPHWRGRORJLMD VSRURÏDQMD LQ VSRUD]XPH
YDQMDWDNRQDDNDGHPVNLNRWQDSROMXGQLUDYQLYYHÏLQLSULPHURYSLVQD,QWRNOMXE
WHPXGDMHQDMYHÏMLGHONRUSXVDL]VOHGNRYUD]LVNRYDQMYREOLNLVOLNRYQHJDJUDGLYD
$UKHRORJ VNR]L YHÏLQRSURFHVRY ȂRG WHPHOMQLK UD]LVNDYGDOMLQVNHJD ]D]QDYDQMD
QHLQYD]LYQLKLQLQYD]LYQLKSRVHJRYL]NRSDYDQMDUKLYLUDQMDDUWHIDNWRYUHNRQVWUXN
FLM LQWHUSUHWDFLM PX]HRORģNLK
SUHGVWDYLWHY LQ VSORģQLK SROMX
GQLK SUHGVWDYLWHY UH]XOWDWRY Ȃ
XSRUDEOMDVOLNRYQDJUDGLYD=DWR
EL WXGL Y DUKHRORJLML SUL VYRMHP
GHOXQXMQRPRUDOLUD]XPHWL]JR
GRYLQVNL UD]YRM VOLNRYQHJD SUR
XÏHYDWLQMHJRYHGLDOHNWHLQUD]X
PHWLYVRSRMDYQRVWVOLNRYQLKJUD
GLY$UKHRORJLMDNRWUD]LVNRYDOQR
SRGURÏMHVHGRQHNHPHUHVLFHU
]DYHGDSRPHQDVOLNRYQHJD/HWD
 MH QDVWDOD /RQGRQVND OLVWL-
na /RQGRQ&KDUWHUNLSRXGDUMD
SRPHQUDÏXQDOQLģNLKYL]XDOL]DFLM
LQ SRVUHGQR LQWHJUDFLMR OHWHK
SUHN GHGLģÏLQVNLK ģWXGLM WXGL Y
6OLND,]MHPQRREÏXWOMLYXSRUDEQLNVOLNRYQHJRYRULFH
YDUKHRORJLMLMHPHGQDURGQRSUL]QDQL]QDQVWYHQLN
]DGDOMLQVNL]DMHPSRGDWNRY>remote sensing@LQ
SUD]JRGRYLQVNDREGREMDGU'LPLWULM0OHNXŀ,]VWRSDMR
QMHJRYDSUHGDYDQMDNLVRYUKXQVNDHVWHWVNDL]NXģQMD
VOLNRYQHJDMH]LNDYDUKHRORJLML
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DUKHRORģNR]QDQVWYHQRGHOR8VWYDUMDOFLOLVWLQHRSR]RULMRGDMHGLJLWDOQDUHYROXFLMD
YQHVODY ģWXGLM LQSUHGVWDYLWYHGHGLģÏLQHQHSUHJOHGQHPRŀQRVWL YL]XDOL]DFLM LQGD
JUH]DSRMDYNLJDMHSULUD]LVNRYDOQHPGHOXWUHEDXSRģWHYDWLXSRUDEOMDWLLQGRNX
PHQWLUDWLĿDOSDQHSRQXGLVSR]QDQMDGDVR]DXVWYDUMDQMHLQEUDQMHUDÏXQDOQLģNLK
YL]XDOL]DFLM NL YVHNDNRU VSDGDMRPHG SRPHPEQHMģH VOLNRYQH GLDOHNWH SRWUHEQD
GRORÏHQD ]QDQMD NL MLK ]GDM VSORģQR XYHOMDYOMHQD L]REUD]EHQD VWUXNWXUD ]QDQM ]
YHÏLQVNLP GHOHŀHP JRYRUQHJD MH]LND LQ IRUPDOQLK MH]LNRY QHPRUH SRQXGLWL 7D
]QDQMD ODKNR ]DJRWRYL VDPRHPDQFLSLUDQRHQDNRYUHGQR L]REUDŀHYDQMH LQXÏHQMH
VOLNRYQHJDMH]LND
1HNDM GREULK UDE VOLNRYQHJRYRULFH VNR]L YVH UD]LVNRYDOQH VWRSQMH ]DVOHGLPR
WXGLYDUKHRORJLML VOLND2DUKHRORģNLKYL]XDOL]DFLMDK LQVRGHORYDQMXPHGDUKH
RORJRPLQXVWYDUMDOFHPVOLNRYQHJDVWDQDSULPHUUD]SUDYOMDOD%HUQDUGDĿXSDQHN
LQ'LPLWULM0OHNXŀYÏODQNX$UFKDHRORJLFDO9LVXDOLVDWLRQLQWKH3URFHVVRI.QRZOHGJH
3URGXFWLRQ=DQDOL]RREMDYRULPVNLWRYRUQLODGMLL]6LQMH*RULFH(ULÏLQGU
ÎXIDULQGULQNRPHQWDUMLRVOLNRYQHPJUDGLYXWHUSRYH]DQRVWL]
UD]OLÏQLPLSRGURÏMLWHRUHWVNHJD}VOLNRVORYMDmMHPRJRÏHSUHSULÏOMLYRDUJXPHQWLUDWL
GDVHSULSUHSURVWHP]DMHPDQMXSRGDWNRY]HORL]EROMģDYDUQRVWQDSRGYRGQLKDUKH
RORģNLKQDMGLģÏLKVDMSRPHQOMLYRVNUDMģDÏDVSRWUHEHQ]DWHUHQVNRGRNXPHQWLUDQMH
(ULÏ LQ GU  9 ÏDVX SRWHUHQVNHJD GHOD LQ UD]LVNDY UDED VOLNRYQHJD MH]LND
]DUDGLQHSULPHUQRQDWDQÏQHMģHGRNXPHQWDFLMHSRPHPEQRRPRJRÏDNDNRYRVWQR
DQDOL]R UHNRQVWUXNFLMR LQ LQWHUSUHWDFLMR UH]XOWDWRY VOLND  6OLNRYQD JUDGLYD NL
QDVWDMDMRREWHPVRREģLUQDLQGREUDSRGODJDQHVDPR]D]QDQVWYHQRSRURÏDQMH
WHPYHÏ WXGL ]D UD]VWDYHSUHGDYDQMDSURPRFLMR LQGUXJH L]REUDŀHYDOQHSURFHVH
$OL ÏH SRYHŀHPR V VOLNRYQRSUDJPDWLNR QDVWDOD VOLNRYQDJUDGLYD VRSRPHPEHQ
NRUSXV]DFHORYUVWRREOLNVSRUD]XPHYDQMDVVWURNRYQRLQVSORģQRMDYQRVWMR
6OLND'HOVOLNRYQHJDJUDGLYDL]ÏODQNDRULPVNLWRYRUQLODGMLL]/MXEOMDQLFHSUL6LQML*RULFL
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'DQDģQMHQHVNODGMH
)LOR]RI(UQHVWĿHQNRYVYRMHPÏODQNX]QDVORYRP-H]LNSRGREHLQSRGREDMH]LND
QDYDMDSRGDWNHL]RVQRYQRģROVNHJDSUHGPHWQLNDL]NDWHUHJDMHUD]
YLGQR5GDVRXÏHQNHLQXÏHQFLYRNYLUXģWHYLODL]REUDŀHYDOQLKXUYSUYHPUD]UHGX
RVQRYQHģROHGHOHŀQLRGVWRWNRYÏDVDNLMHQDPHQMHQOLNRYQHPXSRXNXMH]LNRP
 RGVWRWNRY PDWHPDWLNL  RGVWRWNRY 'R  UD]UHGD RVQRYQH ģROH WD GHOHŀ
SRVWRSRPDSDGHQDWULRGVWRWNHJRYRUQLMH]LNLVRGHOHŀQLRGVWRWNRYIRUPDOQL
MH]LNLVNRUDMSUDYWROLNR1RYRUD]PHUMHRVWDQHQHVSUHPHQMHQRGRNRQFDRVQRYQH
ģROH,]REUDŀHYDOQLVLVWHPWRUHMQDPHQMDVNRUDMRGVWRWNRYUD]SRORŀOMLYHJDÏDVD
JRYRUQLPPDWHUQLLQWXMLMH]LNLQIRUPDOQLPMH]LNRPPDWHPDWLNDIL]LNDNHPLMD
OLNRYQHPXMH]LNXSDNRPDMGDRGVWRWNHĢHPDQMSR]RUQRVWLVOLNRYQHPXL]REUD
ŀHYDQMXQDPHQMDMRYVUHGQMLKģRODKQDIDNXOWHWQLUDYQLSDVHMHPRJRÏHVOLNRYQR
L]REUDŀHYDWLVDPRģHQDVSHFLDOL]LUDQLKDNDGHPLMDKLQIDNXOWHWDK
=DWRQLQHQDYDGQRGDĿHQNRYVNOHSXXJRWDYOMDQHVNODGQRVWDQMHYGDQDģQML
GUXŀEL6 }.OMXE YVHSULVRWQRVWL SRGRE Y YVDNGDQMHP ŀLYOMHQMX MH L]REUDŀHYDQMH QD
WHPSRGURÏMXȂÏHXSRUDELPRQDMEROMEODJL]UD]ȂSRPDQMNOMLYRmĿHQNR
YQDGDOMHYDQMXģHXJRWDYOMDGD LPDMRSRGREHVYRMRVWUXNWXUR VYRM MH]LN LQNOMXE
UDVWLSRPHPEQRVWLJOHGHQDQDYHGHQRģWHYLORXUYģROVNHPVLVWHPXWDRVWDMDģH
YHGQRVSUHJOHGDQ6SUDģXMHVHNMHQDMVHUDEHVOLNRYQLKJUDGLYQDXÏLPRÏHQHY
ģROLLELG
1HYHUMHWQRMHGDģHSRVNRUDMVWROHWLKVWUDKSUHGHQDNRSUDYQRVWMRJRYRUQHJD
LQ VOLNRYQHJD MH]LND SUHSUHÏXMH HPDQFLSDFLMR ]DGQMHJD 3R ĿHQNRYLK EHVHGDK VH
WRNDŀHWXGL] LNRQRIREQLPL}]QDQVWYHQLPLmNRQIHUHQFDPLNLNXOWXUQLPģWXGLMDP
RSRUHNDMR XNYDUMDQMH }]PQRŀLÏQLPLPHGLML NL SRVUHGXMHMR SRGREHm QDPHVWR ]
}YLVRNROLWHUDWXURmĢHYHÏSUDY]DUDGLXNYDUMDQMDVSRGREDPLQDMEL]DUDGLWHJDYVL
VNXSDMQD]DGRYDOLLELG
ɂ3UHGPHWQLN]DRVQRYQHLQVUHGQMHģROH]DOHWRVHNOMXEPDQMģLPSRSUDYNRPQLVSUHPHQLO
ɂ3ULPHUMDOQDģWXGLMDPHGL]REUDŀHYDOQLPLVLVWHPLYUD]OLÏQLKGUŀDYDKVLFHUQLELODRSUDYOMHQDYHQ
GDUMHSRVYHWXXYHOMDYOMHQVSORģHQPRGHOWULGHOQHJDL]REUDŀHYDOQHJDSURJUDPDYNDWHUHPMHHQD
WUHWMLQDQDPHQMHQDPDWHUQHPXMH]LNXGUXJDWUHWMLQD]QDQRVWLLQPDWHPDWLNL]DGQMRWUHWMLQRSDVL
VOLNRYQRGHOLģH]JODVEHQLPLJLEDOQLPLVRFLDOQLPLLQGUXŀEHQLPLYVHELQDPL2GWRGWUGLWHYGDWXGL
GUXJRGL]REUDŀHYDQMHVOLNRYQHJDSRGREQRNRWY6ORYHQLMLYSURJUDPXQHGRVHJDYHÏMHJDGHOHŀD
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=DNDMHPDQFLSDFLMDVOLNRYQHJDMH]LND"
6WUDKMH]QRWUDMYRWHORNURJJDSDQLÏQL7
7RUHMDOL MHVWUDKOLWHUDWRYLQ]QDQVWYHQLKGLVFLSOLQNLVHXNYDUMDMR]JRYRUQLP
LQSLVQLPMH]LNRP]DUDGLUDEHVOLNRYQHJRYRULFHLQVOLNRYQHJDMH]LNDXSUDYLÏHQ"-H
SLVDQDEHVHGDUHVRJURŀHQD"6HMH]QDģODSUHGL]JLQRWMHP"
=DJRWRYRQH1DPUHÏJUHYHQGDUOH]D WDNRSRPHPEQHSULGRELWYHÏORYHģWYD
NRWVR ORJRJUDIVNH]ORJRYQH LQDEHFHGQHSLVDYHNL VRNHUQLGUXJLK]DQHVOMLYLK
PRŀQRVWLDUKLYLUDQMDÏORYHģNHJD]QDQMDWHNRPWLVRÏOHWLM]DJRWRYLOH]DģÏLWRLQVOHGH
QMHGHGLģÏLQH]QDQMDLQNXOWXUHÏORYHģWYD6RGREQLNRJQLWLYQL]QDQVWYHQLNLVR]DUDGL
GRJDMDQMDY]DGQMLKGHVHWOHWMLKQDQRYRUD]PLVOLOLRÏORYHģNHPVSRUD]XPHYDQMXLQ
VSRVREQRVWLJRYRUD3LVDYRNRWSRVOHGLFRRPHQMHQLKGYHKVRRSUHGHOLOLNRWHQR
RG WUHK WHPHOMQLK REOLN VSRUD]XPHYDQMD 3UDY UD]LVNDYH JRYRUQHJD VSRUD]XPH
YDQMDVRWXGLGRND]DOHGDVHMHRESULPHUQLWHRUHWLÏQLSRGODJLLQSUDYLOLKPRJRÏH
QDXÏLWLSLVDWLLQFHORY]JROMGYHKVWROHWMLKRSLVPHQLWLYHÏMLGHOÏORYHģWYD
2PHQMHQH UD]LVNDYH VRQDPSRND]DOHGD VH MH Y HQDNLPHULPRJRÏHQDXÏLWL
XSRUDEOMDWL WXGL VOLNRYQL MH]LN . WHPX QDV Ȃ NRW SRVOHGLFD GLJLWDOQH GREH Ȃ VLOL
HNVSRQHQWQD UDVW VOLNRYQLK JUDGLY 'HMVWYR MH GD Y ]DGQMLK GHVHWOHWMLK UD]YLWH
PHULOQHQDSUDYHLQUDÏXQDOQLģNDRURGMDXVWYDUMDMRQHSUHJOHGQHNROLÏLQHGLJLWDOQLK
SRGDWNRY ]DSLVDQLK Y DOIDQXPHULÏQLK QL]LK 7H GLJLWDOQH SRGDWNH ÏH MLK ŀHOLPR
VSORKYLGHWLLQXSRUDEOMDWLMHVVOLNRYQLPLYPHVQLNLLQSURJUDPVNLPLRURGMLPRJRÏH
SUHWYRULWL]JROMYVOLNHR]VOLNRYQDJUDGLYD'LJLWDOQDGREDVHMH]DÏHODOHWDNR
MHNROLÏLQDGLJLWDOQLKSRGDWNRYSUHVHJODNROLÏLQRSRGDWNRYYGUXJLKREOLNDK=GDM
OHWDMHGLJLWDOQLKSRGDWNRYŀHYHÏNRWRGVWRWNRY'HOHŀYVHKEHVHGLOPHG
GLJLWDOQLPLSRGDWNLYNOMXÏQR]YVHPL L]GDQLPLNQMLJDPLQDVYHWXSD MHNOMXEGUX
JDÏQHPXYWLVX]JROMQHNDMSURPLORY
*OHGHQDGDQHSRGDWNHELELORWUHEDVOLNRYQLMH]LNȂSRY]RUXL]REUDŀHYDQMDQD
SRGURÏMXJRYRUQHJD MH]LND LQSLVDYHȂHPDQFLSLUDWL LQJDHQDNRSUDYQRXYHOMDYLWL
QDYVHKVWRSQMDKL]REUDŀHYDOQHJDVLVWHPD8ÏHQMHUD]XPHYDQMHVOLNRYQHWHRULMHLQ
PHWRGRORJLMHVOLNRYQHJDMH]LNDLQVWDOQHUDEHVOLNRYQHJRYRULFHELQDPUHÏL]EROMģD
ORLQPRÏQRSRVSHģLORUD]LVNRYDOQHSURFHVHY]QDQVWYHQHPXSRGDEOMDQMXQDYVHK
QMHJRYLKVWRSQMDKRGSUHSR]QDYLQDQDOL]HGRUD]LVNDYUHNRQVWUXNFLMLQWHUSUHWD
FLML]REUDŀHYDQMDLQVSRURÏDQMDMDYQRVWL
=DUDGLRNROLģÏLQ VWD VOLNRYQDJRYRULFD LQ VOLNRYQL MH]LN ]D ]GDM ģHQDGUXŀEH
QHPREUREMX6WDYGRPHQL]DEDYH LQXPHWQRVWLÏHWXGL LPDWD]DUDGL]QDÏLOQHJD
FHORVWQHJD EUDQMD ģWHYLOQH SUHGQRVWL SUHG OLQHDUQLP EUDQMHP NL MH ]QDÏLOHQ ]D
ɂ6ORYHQVNDOMXGVNDSUDYOMLFD2PODGHQLÏXNLELUDGVWUDKSR]QDOMHELODREMDYOMHQDOHWD]DSLVDO
MRMH-DQNR3XNPDMVWHU3ODQLQVNL1DMYHUMHWQHMHWHPHOMLQDL]YLUQLNX2IDQWXNLMHģHOSRVYHWXVWUDKLVNDW
EUDWRY-DNREDLQ:LOKHOPD*ULPPD
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JRYRUQL MH]LN 2EYODGRYDQMH REHK WHKQLN LQ WHRUHWLÏQLK SUDYLO VSRUD]XPHYDQMD
WDNRQDSRGURÏMXJRYRUQHJD NRW VOLNRYQHJD MH]LND ODKNR ]DJRWRYRSULSRPRUH N
QDSUHGQHPXUD]YRMXGUXŀEH
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